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h^JKJ: < L> <£ <9 ft SW£ ft y -riH-efcoT 

[0 0 4 9] 

£oHE«9i&jE«i£«ifitt, * y ^4r<k4or-ioo r^iajRiE 

Ht:\ »R*»j«<ft*«^«»3R«»c* , ^:S<ft*, 7*5-9 At^javi 
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^j^M 2002-350855 ^ ^- v : 18/ 

^v-rivt7 h k#Sf»U-CL4 9^14*^:^ <g«t*ii:^ 

o 

[0 0 5 0] 

mffl%M~e$>2>?zib, iy^y V bx?x YUZ— &mtt U 
[0 0 5 1] 

nf^? 60 ^ -7' £ * U - y k * T ;v 5 v U rr > K X —Wfcfo L 

tv^o z.<DMB.m%:mw?te, xv-7b^7b*—mkL, -war 

[0 0 5 2] 

, icox7^Mtvt7ht ^^fyvxii:t-«ttv^7 >#k L 

> h«lffi5frO*ii;#|3]ff$*0. 1-0. 7mmatv»4, 

[0 0 5 3] 

ZW&WOWjEM&mWi'eii, 9 s*y Y k*9* #4fcU v^7hft 

g£#^1-v>&Ok&&o Z<Dfz$>, M^tt LtOA-R R 0 < 
<7)|ft^fB]J?$^0. 1-0. 7mmk tTV^O-e, httgttO«S$Bfc+ 
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2002-350855 ^ ^- v I 19/ 

[0 0 5 4] 

<7)/i46. n-^OA-RRO^tW<t?i* 0 /MHfc. »3Kt& 

[0 0 5 5] 

[0 0 5 6] 
[0 0 5 7] 
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[0 0 5 8] 

;v^e-^T\ HDD^3f^$nTv^^<^-e^)^o K;we— * l 0*e 

Olo£fcfcm#*WBLT@5e£ft-CV>4 0 -> * 7 h 2 ©SfcStHI (ilt(i± 

*tO v ^ 7 h # $ *VC v> & 0 fe&<Dm 2 i©H^t>^ ttTt? t± ^ 

[0 0 5 9] 

^<7)^1<7)— (vt7bffi fi, 18ti%©Crt8li%©Ni?: 
#^"L/i^cO^-e$)^^-r > V^fl (SUS- 3 0 4) ^k^J&$*LTV>& 

^3W^jft$tL-CV»&o d<*>*7* h«3«#<3tt;£lRl£$M\ 0. 3mmt§tL 
tv^^, 0. 1-0. 7mm«>IKHi:1-*L«r, MwltIlD^i^(Olt 
jfiU^ciftJ, £«>*KBt±^ 0. 15-0. 3 5mmi:tW^ $ 

[0 0 6 0] 

<7)— fom<omwM%m$, 16. 4x10-6^^ tr?*-* 

(^Jg) liiftl 9 6 fc$*LTV>* 0 *l^H^»*tfcttliSUS-3 0 

0^Tr&*U;£, f©t©"Ctiv> e Cr£l0. 5~3 2if%, N 

1 7 X 1 0 - 6 75>;A^ tx 5 % W^S L^c W5S#m^« 
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0*MEfcLfcfc§. (dl/d«)/l oOiW 0 fl©- 
W^Svt7l«l (SUS-3 0 4) <^HIi5R#i5:(±^ 0t~100tO 

[0 0 6 1] 

)v&m 5 $ fix & o i<03T4i:3^ 5 ri* JDtfrt $ J|»W£ W S tt 
K/we-* l o 0*7- $*i/cv** 0 

[0 0 6 2] 
[0 0 6 3] 

£<£>fg2 0— ftWtfi. A 1^6 7~6 8li%T\ S i tf s 3 0lS%t, C 

u <e-<z>fflaa* 2-3 *fi% o r;v ^ v y 3 t $ *u & o-e 

^OWiittt, 0t~10 0t«tl^l5et% 14X10"6J:^ 
-eoH4 Or- 1 0 0 r<7)|EHO-ffiiJ^T\ 14. 7x10-6^^19, l 
0 0°C~2 0 0°CO|EH<OSiJ^t:\ 16. 0X10" 6 i:^^ 2 0 0"C~3 0 

o°c<Dmm<Dfflmx^ 17. 6x10-^^^ 3 0 or- 4 0 o a c<Dmm^> 

mfeX\ 19. 0xi0-6i:^^ o zomfc*. 4 0"C~4 0 0°CO|eHI*o 

v»-cti\ M*^£>4 o or<7)ftH-c% #^i£E(i^i or-e 
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[0 0 6 4] 

, -f-co^^ < (4 0t:~4 0 or^lgffl-eti, ¥%t&£:> lOt^/il? 
> &J0. 15XlO"6(?)i^) i9*ttS^t^^t^l.o 
[0 0 6 5] 

Hi i £ <Dmmx-ii, o r~ i o o v<Dmm^m^\ 14x10- 

6 Z<Dm<D7?X/^j1-X5%i;M-?$>tilS&<, 10 0°C#i£T% 

15. 3 X 1 0-6<£ 7^*/^ 5%J^I*I-e^)tt{f^v^ 0 fOtK- 
@2^tlt(i> A 1^6 5~6 911%t% S i ifi2 8 ~ 3 2 Ii%T?, Cuf 
<*Mfej&*l ~ 5fi*%<7)|EH<7)T;P5 LtiiK Z<D£ilz^ T 

v a >^<7)H05fi^ik£> 0 °C~ 1 0 0 °CO^fflO?I^-C% 14X10 
-6^7X/^ftX5%^tn{:(^ (S i) O^i^«£o-C^ 

[0 0 6 6] 

^ v'j n>-a-^t ^ttrv^o ^-o^te, fill co— ^fr^&kO 
^<Dmmt¥vrt-xm.-£~e%}l l 4~ l 6 5 [kg/mm] t£*L-t 
v^o H£tt±> tf ^#-X®£-?8 0£Ui&*U£\ 0 2«O-#:^fiiJ^|lI 

Mir&i><DX\ mwt^xi&tbbti&mzz^mm <x 1 1 4-1 

6 5 (kg/mm) ) frhm.-MM%> - t **T?# &o fM-S « £ & v vf? L 

tbL^Of f <D^{±, e^^-^^^-trl 14 (kg/mm] T\ fl^SSr 
ifei-Cl t-e#f>tt^>2|s:^2 <D— fcUWte, tf y 6 5 (kg/mm 
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[0 0 6 7] 

$ 2 y - y i i awcw^ -e©*'MPLo— * (m 1 m 

5cj±, in 2 ic^-r j; ? m 2 #gs*j-<z>x u --r 1 1 <D±mw<o±jjmtow- 

Mg&l 1 at:*'»^^ > 1 3 *M.WLfz^ XV -71 HB9£7&*Li&& £ 
hiaot, V*^- h 1 3 *fll$x.&tr^tc i oTtft>^^>o 

L*6S&^-£ llbi LT^fo iO^Lftf^O^ 1 b 

[0 0 6 8] 

1 b£W^ 1 3 O^I^tS^SO^ U -/rt 

mil i c t> h*3»^o^ja* s stfii-r*/hso^y- , /rtfiaji 1 a 

7 Yttfaft'ffi&l 1 f t«^tlTV^ 0 
[0 0 6 9] 

7;Ky'J3 y^&X*j&j&Zti?zM 2 <D-mmv>^7* 1 2 SBfl-Kti, ^- K 

HI 6&^«, JEA> ^L46^f^«to-Cl^^_Ltc|iI^#i-^^Rrai 2 
b£> T*-f X9 1 4 ^ftt^f-f ^ ^ meSP 1 2 c 

PWtM&l 2 c KmWLfzVm-em?z.-f2>tztb<7>foC l 7 &fca£><7>fcC 
111 2 d T4X9 1 4 ^f^^Wl 2 c tVfflKltZfr&trtzitXD? 
7 1 8 J& s fcg£ ft%> 9 7 >^WtM.U 1 2 et, ^7^'18 O^^U^ Q 

mVtK< teAsfz^j ^MfaW^l 2 g fc7&*^j£$*LTV>& 0 

M 3 fc> 3-^ 1 5 «51 6^lC«toT^li 0 ^K;V 
1 Oon-^jSSW, 
[0 0 7 0] 
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h -7 XSi: i ^ 1 7 ^ ^ (Xf^S5 1) o 

[0 0 7 1] 

7vo. 0S^«r^ft&#S) **?>«tffi$*&t|ll^c % {-OgffltilKtciMtt ( 

m?gJKOgO#atO'>V n 10 0 //mflJg^S^k^ £*t&o 

[0 0 7 2] 

2) „ A 1 i ? 6 7~6 811%T\ S i^3 01i%t\ C u (33 

£> & v> tt^BMtttStHSC* -eiralfe LtU*^)#iI L T v> * iHbt^iW 
. Uf7 7'S5 5) dfc-C, JfffiPI^So iOflHit 

[0 0 7 3] 

mt-rzo c<D&m<D : im*c\*. mmtf3 oM%#*$tfc*j^, o*c~io 

0t:oflH^M5c-e^ ItJ 1 4 x l o - 6 oMif^tttv^, a*<*>-£# 

^3 6%fc4St, ft 1 3 X 1 0 - 6 0«KSftSt^ * 0 , SfHO^^^J 
4 4~4 8%t^-St, 10X1 0 _6 OW^#ifc (iWiSUS-4 0 
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[0 0 7 4] 

c KMW Ltz&, ? 9 >/l 1 8 9 1 2 e fcfHt U fc £ 1 7 Srfe 

(Dmnwfimor* i 4i±, 2. s^vf^-Kf-f^^i©^ *?tz 

[0 0 7 5] 
[0 0 7 6] 

i^y^7F 2W^SIJ:X'J-71 1 7 h^ftftWSB 1 1 f 

, HKO^^^iiv^^ b 2S&#0#0 1 0 0 053-0 1 t$*LTv>& 0 
IrIF«3M*|51 1 f fc<9|HjO|?gH«i2. SiumfcSiitv^o X7Xh«3Hi 

^t^v^/i^"- b 1 3 tnmomm*. ht3^^v-7i i« 

[0 0 7 7] 

->t7 httftrtMlrBl 1 f ^vT;Hfi^ffl<7)Kil±^ s 2o^it^ti.Tv^ 
&o 1"**?-^ ->t7 h*fr[B]l*nSg&l 1 f©- Mil (il-Cl^i) K(±, H2 
tf>— 5^7^* |o] tf>l& 1 09> ? T;Vi»EE^2 1 #Wt£ 

*u (m i xT~%M) k«u mm<omz*^-f2>m2<D7*jT)i'W)]±m2 

2&mfhtlX\<*2>o 
[0 0 7 8] 
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mmm2 3 3Wt<b*LTV>& 0 ttz, 1^0T^H5¥IH51 l e 

, t4H^7Xh*3«^>^7> 1 2«#3^fcttJS:£ftfc£fflLfc&#<0 

[0 0 7 9] 

Hi b%2 <D7 )VW)KM2 1, 2 2l±, HI, IS 2 fc* HR^c^ 

>3&Ofc#JB:£fflfc^JLTKtffc*u "7 h*t|t»JI*JM3& 1 1 ff*J&— J11"& 
tw^$tLTV^ 0 #1 fc»2 <75*?7s M6BE#2 3, 2 4li, #ifr: 
<7»f^^R^^H^@efi$^^<7)h$^rv^ 0 £©S&EE*2 1, 2 
2, 2 3, 2 4©«lt ftOf^tU^V> 8 tztz.lX, XyXhM&B 

[0 0 8 0] 

#i#JEif|2 1, 2 2, 2 3, 2 4 it, -fV^tVLL, J. y ^ > ^Jjnl, -©BUinX 
, **-;M£^&^o$KiI;&nX, fe*2raX^£J:oTBj£$*t&o i&IEffl<7)^(i. 
-LifcLfc&l <7)9vT;H*JE^2 1. i207y7;HE»2 2, fl^7X 

2 2, 2 3, 2 4 3W*-e«!fcS*L& < l:-9 IC$*lTV»& 0 
[0 0 8 1] 

[0 0 8 2] 

f1\ ^-7*1 2*m't2>B2<D-i&Utt^ TsJT. >^3 i-#«»U'>ir 
•7b (il^lttt) *#X1-^>o #Cfc, 7C^^V-7*|*J@§|51 1 etc, 
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#SWfcf£2 0— (£<Z>WCt±, ^ 2 . 5/um) 
[0 0 8 3] 

^;vM5^^St:t< ^tt^f-^«?ti^o nT 4 terror ;M£ 

[0 0 8 4] 

C^a*M^SS^Ii> ->t7 b 2©g§^5'^7 b 2**EA$tL*-^-,X 1 
m^, 1 tvt7 b »5&*«JBUtcJ: *K $J«9J&<b*U ^J&tfc®i 

v^"7 b 2 <^@i:|WIfIE^BEAL5^^t 3*l-CV** 0 2. 
5 4" Kf-f^^lOCOXtfV K/l/* — £ 1 0<Ov't7 b 2 4>#WU 2 

. 5mm5gJg-e*>^CL tfrh, 10vt7 b 2 <7)JEASfcfrOJ¥£ £ — 

2. 5mmi:U gfiflPfc+fl-ffi Lfcftfc, 1. 5mmgj££iSD»)fl!liK 
1 Ojas»^«»3gJR-C^)ff 1 mmfc U J*ffltftLTV>*o 
[0 0 8 5] 

i©i^^3:t7iSMt-&ii:t\ ^-x l i:^t^y^7 b 2 

<r>m.fr3Lx?5m b 2 *&\Lfz&, vwJVLttm 2. 5-r^^. 
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[0 0 8 6] 

*f^^fIH51 2 cMftfiU T-V^^mfi^l 2 c tW'f^^ 1 4 
d »:tt^9wn 8 £ ? 9 >v<fcflft8B l 2 ei:«t4 0 *v>&. 

[0 0 8 7] 

[0 0 8 8] 

[0 0 8 9] 

mP a • s U y • • K) OttftTN *JR* f 1 g/cm 2 -e£>*L 

tf. ImmVs (^5'J^-FJV'/^--b3>F) tf>KtfMt&&o 

> $tm<o*y?-x (cS t) oJ|M£fcwu ra8cfl£fc&&« S&ttJ&fc* *fi 

[0 0 9 0] 
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[0 0 9 1] 

m 5 1*> mmm^m&MigimwzTFiro zomm*. vV? h 2 6co#l i** 

3mmt\ ±7vT;H&JEE?g (JiBRG) 2 7<7)$|L2li, 3ramt\ T7vT 
)VWsS.m (TBRG) 2 8<7)iIiiL 3 (i, 2mmi:$tL, m 5 -emZti&i&W, # 
fpJC ^frO^TjF ltLTO. 0 1 K g^n&oTV^o 1-&fc>-^ ±BR 
G 2 7 tTBRG 2 8 hO^PiL 4 (±, lmm^StL, J:<Di£m<D&W:frb ±& 
RG27l!Ji:i. 5mmmfttz&m-Wil3fo<V*?VtlF im\\fr&i><7)tZtiX\;> 
& 0 Ztz, T^K^ S^v^ "7 h 2 6 J: < MWi^7« s lS:&t 
^tL-CV>^ 0 ^ vt7 h 2 6 7 2 0 0 RPMh$tLTV^ 0 CI 

) t^'J-7'11 (±BRG27tTBRG28^i) <£> v^r 7 h^ftftTOS 
1 1 f t<Dm<DmmZ. O. 5^m#fitr^b^^BfO|*^^#tt (8t'l>^£ 

[0 0 9 2] 

&ri s > fc'fc^tf^Miltt^afcftK TOf:0. 0 lnm-e&Zo M't^e tit, 

[0 0 9 3] 
[ifcftl] 

e ="Va 2 + b 2 /a 



[0 0 9 4] 
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2>t, k = F/x-e^$*L*k£*gU ZZX^tfrVimZZ [kg • f//<m) 
t LT^1"o 

[0 0 9 5] 

it«bx.{^ffl^»x.^c:ta-c§^^ 0 -r^-h-ib, ms<De or^H9os or 
<Dmm<D t § k o . oi tgitii $ o — iRm* , ^<*>»'fr«\ *s b * 

i-e(±, ^(omtL* Cg • cm] -e^-f-o 

[0 0 9 6] 
[0 0 9 7] 

n$fc, yt7 h oaiit^^ y -7V>**l J: i) < -rtLifKatcTWIB 
[0 0 9 8] 
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•t^o tfz, is*7 h tX*)--yttfmttW?&2>t^ vt7h^'J-7^ J 
[0 0 9 9] 

~>*7 h£SUS-4 0 O^fc U XV-yZM^ (BsBn) v^fiWfl 
(Bronze) &a^*>-£(iinI1£KM LTiiJfcjg£lftjL$f £ ft&o L 

D D KIM® £ * > K>l/*- * OKfj±Hb^Sii#^^^M^^^v^c 
[0 10 0] 

^7htSUS-3 0 0*fcU 7'J-^SUS-40 O&tt&J&fr'k 
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h^SUS-3 0 0^i:U 7'J-^SUS-4 0 O^fc 
[0101] 

y^7f*SUS-3 0 0^tU * y - r ^*^0J^H 2 #SB*J"CfflV* 

or-e, o. 2 /i mjA<^t), 2 0*CT3Mt(K 4o*c-eo. 2 / *mm<% 1 Q. 

6 0tT»0. 4,um$Kft*K 8CC-C0. 6//m|<^^ lOOttfO. 8 
£ft& 0 

[0 10 2] 

Sfc-ffeOHik ^t£li\ 2. 5mm^2 mmtti fc> y^7Hffl^ai:i4 

mimmomttW-tf'^z <%&fz&, rub oafcft* a o l^u — ikw 

35*** x*o|»njc«--t-aWIBI©a5'ffc»o«|'6-li. ->^7h©WSv»# 
-^k^tLiJ^^fbfiftv^ fcfiU KCfiif, foa^ttSfttSO^ 
yt7 h£SUS-30 O^tU ^'J-7**^07;V5y'J ay-ft^fcL 

3W*** 0 ±.&<o%nv>%mx\z. ra#o«w*3WMfc©2s*\ 1. 5x10-6 

~4. 5X1 0-6^IJgh Ltv^^ b«0^2mmtJ|fctl>i, f@ 

f B T(i2 ,«m*SJg£ft *K M#<^Mli 7 X 1 0 ~ 6 mTte-J&Hfc £*U v^r 
7>^4mmtStn^ Mi* 4 ^ mgfi: ft «9 , 

[0 10 3] 
[0 10 4] 
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o 

[0 10 5] 

£l±<7)ff^il l^i^EIl 2 ^MSL^^^mBJI-^o Illit 
v-Y7h£SUS-4 0 0^fct> XV t^it^^U El 1 2 

. *IPJ1<9M^ -f &=b*>, yt7b2^SUS-3 0 4 tU XV-n 1 £ 

^%mK&mzti2>T)i'$ ->v l^^^-^^i- 0 

[0 10 6] 

Bil 1 Ktf1-J:^ •>t7>tLTSUS-4 0 0^£$UBU XV -ft 

LxnmzmmLtzWi^ um&s svmtz^o^m-rt, ±y^r^m!±m2 7 
e3m#!Rim^£*o. 0 i^®-to ttz, mmM s um<v± 

[0 10 7] 

^K^LT. ^HiOi^^^^r (y^7f2^it^vt7h2 6^S 
US-3 0 0^iU 1 iCi=g^i"^±BRG 2 7 ^oitTTB R G 2 8 

fc^lPjlOT;^ y'J n L?zi><7)) "Cti, EI 1 2 K^i~X 7 

2 0X:^^>8 0r<9KK33V>T, ^|^e^OT#1iT^^> 0. 0 1 I*JKA& 

[0 10 8] 
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(S i) ^^o«jo«6Jn%*A*fCv>< cfcfcj: J), 
TL-Tv*<14SC£*lJJB U «3R#» s 0t;~ 1 0 0°CO|£Hc7)i|iJ^-e % 1 4 x 

i^T^^y^^^Witlt SUS-3 0 O&t SUS-4 0 

15. 3x 1 0-6 tft-ox&io, ^^<7)mit^B^m<^^n±^^mt^ 

[0 10 9] 

^mn^mxi^m $ns7;Ky'j3 ( s 1^30 cuf 

5iJSf±4 6. 6kgf/mm2 % »^Jtt4 0. 0kg f/mm2 4 W$li9 
7 0 0 kgf/mm2, ftlil50Hv (tf y fs „ #j£l± 2 . 6g 

[0 110] 

±^OH*feOf^Tti, ->* , 7b2i:*?;*l»«3i:«:SUS-30 0^- 
faUtttL, £tz, ^ V - 7" 1 1 t^-/ 1 2 t *±^<^7JV 5 y 'J 3 
#«t£ ITV^O-e, RRO (#t:A-RRO) t NR R 0^^##tC/h$ 

£/n"7*1 2^<7)]i:^E{i^^^|#$tL^ 0 i-^^*>, *U -ri:^- # 
[0111] 
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®^ S J: t9^^^^t^^>^ i ;-7U lflJ^7^T>mil$fflO»JE*2 1,2 2 

rt«JC»ffi*«:ttJiHc, *otttf«*L#£i:fcv»J:$ 
[0 112] 

> K/we- * 1 0 ISlls^D a p^ v t7h2 OMfle***(|Jft»c«l«F-C £ & 
W^otv^OT, ^U^iiJE^^'btL, #ifrk:K< M— #: 

[0 1 13] 

tfz, 7s=77, Ym$:m<DME.M2 3, 2 4 b^3 KWft'tZfj *? >9 

•/v- h i 3 1 1 Kmix^2><Dx\ x?xhm3 t^dmrn^'b 

[0 114] 

tfc. i(OHi(off^ltit -?-o-#g|S#^llB5i#i5:^0 o c~ i o orofg 
Hoiij^-e. i4xio-6 5 %M©7;^y'Jn>^t 

h 2«B^fc USUS 3 0 O^fmifc^l** L^*>> a^i 2^ 

. WtZtiZTJ 7s? 1 4 <7>J9£<7> 1 . 3f&fc ltv^OT\ fa^Ht^) 
-teEHEri** A-Xfc&*fc#fc. 374^^ 5 OJRjW^W S £ < 
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§ & o 

[0 115] 

X\ t&fr^^KJt^l/3~l/5 tLTV^<7>t\ ^7^h«t(tOii 
[0 116] 

iOf^ X?mmgiW:"et*, A-RRO^/h$<^^ *fcS»tPI0eoS5 

*t*tw«^fflO^SI^IB««*3^'t*ii:**-C#* 0 A-RRO 
(7)fORRO^NRRO^fi:/>$ < 
[0 117] 

ttz, vm^momsm2 3, 2 4£*?*^3*B$H~ttiRji-&#'* 
>?-fv- h 1 3 v-ti 1 t ^is^tTv^co-c, yu3 t^^mm 

^fifi> rt^tVF^-^(0#i©RR0^NRR0 (ittibOft 3 ^^ 
<HA-RR0) $ $ < & & -if tOi^ 

[0 118] 

L^^v»t-^iLtli, Ell 3 H^-r^tf>- K;we-? 3 O^J:^:, 

^1 2 7****1 4<D&mm.*m-r£7 
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[0 119] 

f«^Si:3T4, n >f /l^Mft 5 > 3-^ 1 5. 151 6 £Ifi-r&£9 

tl^ 0 Ifeofiij&Hu iWcmi^lii 3 KT^-f* t?v K;^-* i o 
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